(CUT OUT TO USE -~ THEY PRE TO SCME)

PAH B

© 21¢ Century Math Projects



PARABOLIC DESTRUCTION

In American culture people have an affinity for launching birds, pheasants and
other sorts of fowl at oblivious targets with a sling shot. Where does this
fascination come from? Nobody knows. Nonetheless, it makes for an interesting
quadratic function application. Are you ready to help out costumed Penguins
extract centuries of revenge against those slap-happy menacing predators -- the

Seals. Of course you are. Kung Fu Penguin
Cut out the four “Launch Paths”. These will be needed throughout this entire project. To launch a Penguin, %
you will select one of the four launch paths. Each time the parabolic path crosses a Seal, the Seal goes §
“poof”. You can mark each “poofed” Seal with a dark, very angry X. The object of the game is to make (@
all of the Seals on the gameboard go “poof”.
Under each gameboard you will see which Penguins you can use. Only the Kung Fu Penguin will be used at
this point, but other Penguins will be introduced later. After each Penguin is launched, you must record
the equation of their trajectory. All Penguins will pass through any obstacles on their path.
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In this example, there are three Kung Fu Penguins that you can use. The first Penguins was launched with

at Path C (y = 2x —%2) and it poofed three Seals. One Seal remains for the next round and the player
would have to figure out a combination that will make them Poof.
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Use the cutouts to determine which paths will pass through the seals. One endpoint of the parabola must start on
the star. Record the successful equations in the tables.

- VEVEL1-

EQUATION 290

POCFED
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LAUINCH PATH REFERENCE SHEET

**Highlighted cells have integer coordinates and are marked on the parabolas**

PATH A PATH B PATH C
x? x? x? x?

X y:5x—7 y:3x—Z y=2x—§ y=x-55
0 0 0 0 0

1 4.5 2.75 1.875 0.95
2 8 5 3.5 1.8
3 10.5 6.75 4.875 2.55
4 12 8 6 3.2
5 12.5 8.75 6.875 3.75
6 12 9 7.5 4.2
7 10.5 8.75 7.875 4.55
8 8 8 8 4.8
9 4.5 6.75 7.875 4.95
10 0 5 7.5 5
11 2.75 6.875 4.95
12 0 6 4.8
13 4.875 4.55
4 3.5 4.2
15 1.875 3.75
16 0 3.2
17 2.55
18 1.8
19 0.95
20 0
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LAUNCH PATH ANALYSIS

Using the reference sheet, answer the following equations.

How far will a Penguin travel horizontally in each of the paths?

A

B
(4
D

What is the difference between the longest horizontal distance and the shortest?

What is the maximum height of each path and when does it occur? (What is the vertex of the parabola?)

MAXTMUM HEIGHT VERTEX OF THE PARABOLA

A
B
(4
D

If “Power-Ups” can only be activated when the path is at a point with integer coordinates (not counting
(0,0)), how many times and at what points can each path have a Power-Up activated?

HOW MBNY INTEGER COORDINATES? WHRAT POINT(S)?

A~ T YRR~ T
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HUNTER PENGUIN

LINEAR

1
y=—Z(x—h)+k

Where (h,k) is the
deployment point.

NEW RECRUITS

(CUT OUT 10 USE -- THEY ARE TO SCMLE)

SURGEON PENGUIN

PBSOLUTE VALIE

y=|x—h|+k

Where (h,k) is the
deployment point.

y = |x|

SGUPRE ROOT

y=—-—Vx—h+k

Where (h,k) is the
deployment point.
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EXPONENTIAL

y=206"m 4 k-1

Where (h,k) is the
deployment point.

**Please Note: the
additional subtraction of 1

PILOT PENGUIN

cuBiC

y=—(x—h)?3+k

Where (h,k) is the
deployment point.
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PIECEWISE POWER-UP

What fun is throwing birds if you cannot activate a super power in the middle
of the path? While Kung Fu Penguin is limited with only the parabolic path,
there are five friends who can help “Poof some Seals” previously out of reach.

awmeN

The game works the same. One of the four parabolic paths will be chosen,
but now those nice integer coordinates will come into play. After being
launched, a Powered-Up Penguin at an integer coordinate (marked with the
colored circles) can activate their power. By using the cutouts of the “New Recruits” you will be able to
match the X of the function, with the location of the power activiation. See the destruction below.

9& You must think you are a slick Seal because Booyah, Seal. Booyah.
you positioned yourself slightly out of range

a)eq

In order to pull this off mathematically, this has become a Piecewise Function and it will need to be
defined as such. A Piecewise Function is a function that is defined with at least two sub-functions. Points
where the functions change become critical points in the intervals. In the case of all Penguins, these
critical points must all be continuous. Thus, where the first function (the quadratic function) ends, the
next function (the Power-Up) must begin. Use the general function definition on the “New Recruits” to
help write these functions. Notice the critical point of the function above occurred at (10, 5)

pouad

In this case, Path B (y = 3x— ’;—2) was used and the piecewise function should look like this...

2
X
_ ] <
flx) = 3x 2 if 0<x<10

Ix—10|+5 if  x=>10

Essentially you are writing a function transformation of the Power-Up function. The only rule is that the
“X” written on the Power-Up function, must be tranformed to an integer coordinate of the parabolic
path. The general functions should be helpful with this.

So now | ask... are you ready to Power-Up Poof some Seals?
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Use the cutouts from the Launch Path & New Recruits handouts.
Sketch the functions on the graph and write piecewise functions of the result.

- EXERCISE 1-

i. Which Penguin is being
used in this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?

o

4a

@ -

- EXERCISE 2-

i. Which Penguin is being
used in this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?

© 21¢t Century Math Projects



Use the cutouts from the Launch Path & New Recruits handouts.
Sketch the functions on the graph and write piecewise functions of the result.

- EXERCISE 3 -

i. Which Penguin is being
used in this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?

f(x) =4

- EXERCISE 4 -

i. Which Penguin is being
used in this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?
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Use the cutouts from the Launch Path & New Recruits handouts.
Sketch the functions on the graph and write piecewise functions of the result.

- EXEROISE S -

i. Which Penguin is being
used in this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?

| SEEEEEEEEEEEEEEEEEEE
D roo={

- EXERCISE 6 -

i. Which Penguin will you
usein this exercise?

ii. What is the general
equation of that penguin?

iii. At what point will the
penguin use its power-up?

PICK YOUR OWN PENGUIN
) =4 .
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It’s time to put all the skills to use. Bird tossing will never
be more fun than in a mega-super-exclusive version of
everyone’s favorite Piecewise Function game Angry
Penguins. Players will be given a limited supply of Penguins
for each round. The player will select one of four parabolic
paths to launch a penguin. If the penguin has a Power-Up, it can be activated on points with integer

coordinates. If a line of a path intersects a Seal, the Seal is “poofed”. The object of each level is to ﬁ

“Poof” all of the Seals. If you have Penguins left over on each level, you will receive a bonus! §
@©

On each level, you will need to sketch the path of each function that you are using. Use the cutouts

provided in Launch Paths and New Recruits to decide what choices to make. After you have chosen a

path, you will need to record it as a single function or a piecewise function in the table provided. What

are you waiting for? Go poof those Seals!

- LEVEL 1: THE 16100 -
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2. Pilot
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- LEVEL 2: THE GLACIAL A -
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- LEVEL 3: THE TAL MOUNTAIN LEVEL-

FGUATION SEMLS POOFED
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FGUATION

SEMLS POOFED
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- LEVEL 5: THE LEVEL THAT COMBINES ML OTHER LEVEIS-

PENGUIN FGUATION SEMLS POOFED

© 21¢t Century Math Projects




Now that you have passed the greatest test of your life, it is time for you to become the test maker. In

BUILD-YOUR-OWN

ANGRY PENGUINS LEVEL

this assignment your task is to construct your own Angry Penguins level. It will likely be used in the sequel: 5
Angry Penguins: Star Wars Jedi Penguin Edition. §
©
In your level you must include: at least four seals, at least three Penguins, a piecewise function and a
solution
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